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Abstract- The traffic congestion becomes one of the major issue nowadays. The reason being the increase in the number of 
vehicles over a decade. So the rising demands cannot be fulfilled by the existing infrastructure. This problem needs to be 
solved and upgraded with the modern technology for the efficient use of available resources. Intelligent transportation 
system is one of the modern technique which is used to avoid the congestion of traffic. The congestion of traffic gives rise to 
problems such as fatigue and accidents. There have been many research done on managing the traffic congestion and 
location of vehicle. In this research work, a model is proposed to avoid the traffic congestion and locating the vehicles for an 
alternate route and also nature of accident such as overturning, collision and skidding. GPS is used for the proper estimation 
of vehicle’s location, whereas the situation of vehicle can be calculated using accelerometer sensor. This will help us get a 
clear picture of what went wrong so that we can take necessary actions. The tracing of a vehicular accidents will helps in 
saving many lives. 
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I. INTRODUCTION 
 
Due to urbanization, motorization and population 
growth, density of traffic on roads and highways has 
been increasing constantly in recent years. The 
congestion in traffic reduces the efficiency of the 
transportation infrastructure of a city and thereby 
increases fuel consumption, travel time and air 
pollution; and leads to increased user frustration and 
fatigue. With the increase in the number of vehicle in 
urban areas, it has been a major concern of city 
authorities to facilitate effective control of traffic 
flows in urban areas. Especially in rush hours, even a 
poor control at traffic signals may result in a long 
time traffic jam causing a chain of delays in traffic 
flows and also CO2 emission. The effective traffic 
management systems are needed to avoid traffic 
congestions or accidents and to ensure safety of road 
users. Considering the environmental and economic 
concerns, the road transportation strategy in the many 
countries has been shifting from road building toward 
making the best use of existing road network in the 
recent years. The intelligent transportation system is 
the key in this strategic transformation and an 
infrastructure of truly effective traffic sensors is one 
of the crucial components. Transportation is one of 
the most fundamental systems in the world today. 
Individuals increasingly rely on the ability to travel 
longer distances in shorter amounts of time to 
accomplish their personal and professional tasks. 
Among all forms of transport, vehicle transportation 
through the road network is perhaps the most 
important for people in many parts of the world. 
Traffic surveillance systems based on video cameras 
covers a broad range of different tasks, such as speed 
measurements, vehicle count and classification, also 
beside detecting these tasks it also detect critical 

events as traffic jams or lost cargo, fire and smoke. 
The problem of traffic monitoring and parameter 
estimation is most commonly solved by deploying 
inductive loops. These loops are causing disruption to 
the road pavement and, therefore cost associated with 
these is very high. Most video analytics systems on 
highways focus on counting and classification. Some 
systems have also been adopted for urban 
environments, with cameras mounted on high poles. 
These poles are higher than standard CCTV poles and 
are difficult to install. The extra height provides a 
better viewing angle, which limits the occlusion 
between densely spaced vehicles, which results in 
similar conditions to highways. However, these 
highly mounted cameras are particularly designed for 
video analytics, because standard CCTV cameras for 
human operators are mounted lower. 
 
Due to the strong demand to alleviate congestion on 
express ways traffic management on road networks is 
an emerging research field in engineering. Smart 
driving system arrangements using traffic 
measurements those are likely to be available from 
vehicle infrastructure integrated systems. These smart 
driving systems improves the mobility and safety 
using vehicle and infrastructure devices which will be 
communicating with each other. In the proposed 
system, the predictive model control will be used to 
optimize the traffic flow. Connected vehicles 
environment, automotive control, model predictive 
control and beacons message for warning signals will 
be used to achieve the smart driving system. 
information which is available from the time stamp, 
current vehicle and unique identifier, velocity, 
acceleration of the vehicle for flow and density. The 
proposed system supports the smart driving assistance 
functionality provided the vehicles are equipped with 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-3, March-2015 

Estimation of Vehicle’s Situation And Traffic Density In The Vanet Environment 
 

50 

smart driving system to avoid the accidents. Positive 
contribution is to develop a system for the 
cooperative driving of multiple vehicles for further 
improvement of traffic flow and for detection of the 
vehicle whether it meets with an accident. 
 
II. RELATED WORK 
 
Most of the location estimation solutions available 
depends on one specific type of observation, i.e. 
either on range information only, or on angle 
information only or on time only. Each solution 
proposed has its pros and cons. 
 
A. Implementation Cloud Computing in VANET 
Traffic congestion reduces the efficiency of the 
transportation infrastructure of a city; increases travel 
time, fuel consumption. So there is a need to make an 
efficient system to make the driving experience safer 
and convenient. A vehicle having the On Board Units 
(OBUs) does the work of various functionality such 
as Communication, Computing and Storage. The 
VANET is shifted to a Vehicular Cloud Computing 
System by merging VANET with the Cloud 
Computing. VANET cloud is divided into three 
categories as Vehicular Clouds, Vehicles using 
Clouds and hybrid Vehicular Clouds. 
 
B. Management of Road Traffic Signaling System It 
has been a main concern of city authorities to provide 
effective traffic flow control in urban areas with the 
increase of vehicles in urban areas. Also no one like 
to stop waiting at intersection, spending too much 
time at intersection may leads to driving stress. In 
many cities, these rising demands cannot be 
counteracted by further extending the existing road 
infrastructure giving a special importance to the 
efficient use of the existing network. 
 
In this respect, Road traffic density state estimation 
provides important information for road planning, 
intelligent traffic routing, intersection traffic signal 
timings control, etc. VANET based architecture 
provides the framework to optimize the journey time 
and the traffic flow according to the traffic density. 
This architectural framework improves the safety of 
road users, traffic flow and energy efficiency. The 
development of the system is not done on wide area 
traffic control system. 
 
C. Security and Privacy Services Measurement in 
Vehicular Cloud Computing In the recent years, there 
has been a lot development in the Vehicular 
networking and its potential applications. It is found 
that the vehicular cloud computing has an advantage 
to raise the privacy and security issues. For analyzing 
the Potential privacy threats and security challenges a 
set of security and privacy protecting protocols of 
vehicular cloud computing is used. The security 
challenges include the various factors such as 

Scalability, authentication of high mobility vehicles, 
locations. 
D. Routing of a Real Time Road Vehicle Density 
Density of traffic on highways and roads increasing 
constantly in the past years due to urbanization, 
population growth. The transportation infrastructure 
of a city increases fuel consumption, air pollution and 
travel time due to the congestion in traffic and leads 
to increased user frustration and fatigue. Intelligent 
traffic management systems are needed to avoid 
traffic congestions in the areas which are having more 
traffic density. A VANET routing protocol is 
proposed to provide the fast and reliable 
communication which works on real time road 
vehicle density. A road Vehicle density is computed 
by using the road information table and beacon 
messages. 
 
E. Development of Vehicular Data Cloud Services in 
IoT The advances in internet and the Cloud 
Computing provides an opportunity for resolving the 
challenges caused by abundantly increasing 
transportation. Nowadays a vehicle is equipped with 
various systems such as sensors, actuators, GPS. With 
the equipped on board unit system, a vehicle is able 
to communicate with the other vehicles and can 
exchange the information amongst them using 
internet protocols. The advancement in the Cloud 
Computing and Internet of things gives the chance to 
address increasing transportation issues such as 
vehicle density, traffic congestion etc[16]. Cloud 
Services are developed for modular and multilayered 
vehicular data cloud platform. The Internet of things 
and the Cloud Computing Technologies enables 
vehicular data cloud information into the IoT 
environment. 
 
III. COMPARATIVE ANALYSIS 
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IV. RESEARCH DESIGN 
 
A small on-board unit will be present in the vehicle 
which will have a location update system and 
Vehicle’s Condition detection system. 
� To store the information, a cloud computing server 
will be present which will be assisted by road side 
units. 
� These two systems will work to provide the 
information about the accidental condition of the 
vehicle. 
 
V. RESEARCH PLANNING MODEL 
 
The model of the proposed technique approach is 
described with the following diagram: 

 
Fig. 1: Model of the Proposed Technique 

VI. PROPOSED METHODOLOGY 
 
In this proposed system, a small on-board unit will be 
present in the vehicle which will have a location 
update system. The location update application will 
trace the location of the vehicle and store it into the 
cloud server with the help of location based service 
provider. Additionally, the on-board system will have 
another component to detect the Condition of the 
vehicle. This component will detect whether the 
vehicle has fallen or not. Once, the vehicle falls on 
either of the side, a location update unit will update 
the condition of the vehicle into the cloud server and 
subsequently the message will be sent out from the 
cloud server to the control system where proper 
action can be taken. To reduce fuel consumption a 
method will be propose for calculation of optimal 
deceleration patterns, minimizing the use of braking. 
Additionally, in order to provide fast and reliable 
communications, a routing protocol that works based 
on the real-time road vehicle density so that it will 
adapt to the dynamic vehicular city conditions. In the 
routing scheme, each vehicle computes the vehicle 
density of the road to which it belongs by using 
beacon messages and the road information table. On 
the basis of the real-time road vehicle density 
information, each vehicle will establish a reliable 
route. 
 
Use of accelerometer for angle calculation: Mobile 
phones are now commonly change screen orientation 
as the user rotates the phone. For the conversion of 
the output of an accelerometer to an angle of 
inclination, the various methods are implemented. 
When testing a vehicle, it often needs to measure the 
dynamic motions of the vehicle and angle of the 
vehicle with respect to the road. The main purpose of 
accelerometers is to measure the forces caused by 
accelerating or braking, turning. Many of the tilt 
sensors sense the direction of gravity as a reference 
direction. The change in the velocity of a vehicle 
occurs due to the change in acceleration which also 
known as gravity acceleration. There are some factors 
that causes the accelerations on the vehicle are 
acceleration, Brake, and the turning a vehicle. The 
measurement of gravitational acceleration is only 
possible in a tilt situation of a vehicle. While in a 
measurement of a vehicle’s dynamics, measurement 
of motional acceleration is possible. 
 
When subjected to motion acceleration, a tilt sensor 
will give inaccurate angle measurements. Whereas 
measurements when the vehicle tilts, an 
accelerometer will give inaccurate acceleration. 
Angular rate sensors can help correct for the effect of 
the forward tilt by measuring rotations around the 
center of gravity of the vehicle. For the 
implementation purpose, it needs to measure rotations 
along three orthogonal axes and acceleration around 
these same axes. For calculating the complete 
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dynamic motion of a vehicle, we will implement an 
instrument in the vehicle with three angular rate 
sensors aligned with the accelerometer axes and a 3-
axis accelerometer aligned along the body. If 
possible, the sensors should be mounted at the vehicle 
center of gravity to minimize rotational accelerations 
affecting the accelerometer measurements. 

 

 

 
Fig. 2: Vehicles Sensor axes 

 
The angular rate sensors are used to measure the rate 
that a vehicle rotates around a given axis. After the 
integration of the rate over time, the angle as a 
function of time can be found out.  
 
There is an advantage of the rate sensor’s accuracy 
over short time periods and the accelerometer’s 
stability over long time periods to produce angle 
calculations that are stable over both short and long 
times. The angle which changes on short time scales 
can be measured by using the rate sensors.  
The tilt angles are calculated by using the 
accelerometer like a tilt sensor and the rate sensor 
which derives angles is forced slowly to match the 
accelerometer angles over a long time scale. For the 
evaluations of these measurements some of the 
parameters are needed such as sensors, data-
acquisition equipment, and computational power. 
 
VII. EXPECTED OUTCOME 
 
This Proposed approach is expected to provide the 
positioning solution of the vehicle using the cloud 
services to increase the location estimation accurate. 
System will store all the information about the 
vehicle and will give the alerts to the control system. 

This will be helpful for the people to save the 
travelling time and a life of a person which met with 
an accident. 
 
CONCLUSION 
 
This paper describes about the various methods and 
technologies available for the Vehicular cloud 
computing. It also described about the pros and cons 
related with all these solutions of various 
technologies.  
 
Finally it proposes a new approach which is 
combination of VANET and Cloud Computing. This 
proposed approach will provide a solution using 
VANET architecture to increase the location 
estimation accurate and the proper alert system. 
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